As a green alternative fuel, hydrogen is paid attention due to its clean and abundant nature. Hydrogenases are biocatalysts for biohydrogen production and their oxygen-sensitive properties should be addressed for practical application. In the present work, we overexpressed Escherichia coli [NiFe]-hydrogenase 1 (hyaAB) and Hydrogenovibrio marinus [NiFe]-hydrogenase (hydSL) in E. coli BL21. Recombinant hyaAB showed hydrogen producing ability, which gives a clue to the controversy on physiological role of [NiFe]-hydrogenase 1. Recombinant hydSL known to be highly oxygen tolerant was also functionally expressed. Both hydrogenases exhibited active in vivo hydrogen production in microaerobic condition. We performed quantitative analyses for oxygen tolerance of recombinant hydrogenases and found that recombinant hydSL appears to be more active and tolerant to oxygen inhibition. Effects of formate addition, metal contents, and signal sequence on hydrogen production were also investigated. Research into the generation of energy from human and animal waste has been primarily focused on gas production (especially methane and hydrogen). While there is some work concentrated on ethanol and biodiesel creation from wastes (fuels used for ground transportation primarily), increasing research interest has been recently directed toward long chain hydrocarbon production for aviation fuels. Kerosene components from swine fecal waste have been generated from four natural sources: undigested dietary lipids, host lipids excreted in feces, bacterial cell walls and products of bacterial fermentation.
Both biological and thermochemical sections of this project will be discussed. We demonstrate the utility of using defined and conditioned microbial pre-treatments to selectively increase paraffin elements of JP-5 and aviation fuel lubricants within defined fecal waste streams. Environmental stressors (pH, nutrient, oxygen concentration) resulted in elevated concentrations of fatty acids with carbon chain length between C 8 and C 20 in the conditioned waste. Conditioned microbial consortia were sub-cultured into untreated waste to perpetuate the treatment cycle. We have established swine models and waste collection procedures in which marine microbes are currently being conditioned. Analytical measurements (GC/MS, TGA/DSC,GC/FID) were performed on both bacterial fatty acid content and on the oils generated from the pyrolysis of the treated and un-treated waste. This presentation will describe a >2% (per weight) increase in aviation fuel or lubricant products from the anaerobic treatment of swine waste with environmental microbes. The production of bioethanol from non-edible lignocellulosic waste material, such as corn cobs, and biomass using co-immobilised yeast cells will greatly reduce environmental pollution and the need for crude oil and natural gas. Previous studies have shown that co-immobilised yeast cells are efficient biocatalysts for repeated batch fermentations and the continuous production of bioethanol, beer and wine. Studies have also shown that immobilisation increased bioethanol production rates. Corn cob is an attractive feedstock and support for co-immobilisation because it is cheaply available and in abundance throughout the world. Ammonia steeping pretreatment was used in this study followed by dilute acid hydrolysis which produced an average concentration of 0.580 g/L of glucose and 26.5 g/L of xylose. This hydrolysate was fermented in free and co-immobilised yeast cell systems using alcohol tolerant yeast strains, Saccharomyces cerevisiae and Pichia stipitis, which are predominantly glucose and xylose-fermenting yeasts, respectively. Co-immobilisation on solid supports of delignified and non-treated corn cobs were carried out with two different culture media: yeast extract, peptone, dextrose media (YPD) and synthetic growth media (SGM). Adsorption of yeast cells on delignified corn cobs, suspended for 24 h in YPD media resulted in the best co-immobilisation since it adsorbed approximately 5.65 × 10 12 yeast cells as compared to the other experiments which only adsorbed an average of 2.03 × 10 12 yeast cells. This biocatalyst was therefore used for subsequent batch fermentations. The production rate of bioethanol from free cell fermentation was 0.154 g/L/h as compared to co-immobilised cell fermentation that had a production rate of 0.145 g/L/h. The concentration of bioethanol produced from free cell fermentation was 2.19% higher than that produced from co-immobilised cell fermentation. Coimmobilised yeast cells are efficient biocatalysts in the production of bioethanol from corn cob and are worthy of further research in repeated batch and continuous fermentation. doi:10.1016/j.jbiotec.2010.08.393 This article is a U.S. government work, and is not subject to copyright in the United States.
